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(54) METHOD AND APPARATUS FOR OPTICAL INFORMATION RECORDING AND 
REPRODUCTION 

(57)Abstract: 

PURPOSE: To effectively remove waveform distortion in 
the regenerated signal caused by a coma generated by 
the inclination between an optical disk and an optical 
head. 

CONSTITUTION: At the time of the loading of an optical 
disk 1 when optical information is recorded and 
reproduced, a region, wherein a specified recording 
pattern is recorded, is reproduced. The value of the 
optimum tap coefficient is obtained with an automatic 
equalizer 5 constituted of a transversal filter having at 
least three taps. Based on the value, the error signal, 
which is proportional to a relative inclination B between 
the surface of the optical disk and an optical head, is 
obtained. The inclination of the optical head 2 is 
mechanically adjusted with a circumferential-direction- 
inclination adjusting mechanism 3 so that the error signal 
becomes approximately zero. When the recorded data 
are reproduced, the value of the tap coefficient is finely 
adjusted in the direction, where the waveform distortion 

remaining in the reproduced signal is removed, by using the same automatic equalizer 5. 




LEGAL STATUS 

[Date of request for examination] 06.09.1 999 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 



http://wwwl9.ipdl.ncipi.go.jP/PAl/result/detail/main/w AAAgYay6kDA407050027Pl.htm 4/28/05 



CUOEMtt** (J P> 02) ^ ffl ft l^F ^ $g (A) QDftffllWftM* 

^^^7- 50027 



(51)IntCL* SBWSB-^ /r^fiS*^ FI SW^ffiW 

G 1 1 B 7/095 G 9368-5D 



SFSfflfcR H*««>&6 OL 11 J€) 



<21)tfJIB## 


ftS^- 194630 


(7DWKA 


000005108 






«5«rtbBiE»£»r 


(22)tfUgB 


3frS5*p(1993)8J! 5 H 








(72)fggMf 










;jfc^B#^rfr;stca«r« 1 Ti280#» 














<72) &mm 


Fffl HJ 








3ltgC»H#^rlJJ*Gfc-»r8l 1 Ti280#» 








«cSC^tt B 3i»f£ffi +3*9*38* l*J 








f§ 






















(74)«HA 


^3a± +# i&ito 











(54) mwcD&m ytttimiBmms&&*xrPt<D&w 



(57) <«IE*) 

£f?£U f fi3 ^ y ^ h 7 >^A-t;i/7 ^ t: 




8 — ttW* 



(2) 



mWV- 7-5 0 0 2 7 



* 

1 

X-$>Z>%74 Rftf'-f **KE»3*«.fc*«* 

W^-fi***-^? K£/B^T«#<DE£lW££fHft 
**«»E»?f**ttK*v»-C, _kE*7M - 

W1~* h7V^-t*7-f;^i:J: »)fllj£Sft& £ib 
(0) fcatii^t:*^? K©«**«t»eiiu 

S^i-^3t*^-> KfcJlvi-CflMiOEttll&fcfT?* 
5**fll»EiW5£:SttK*»''»"^ liatf^^OD- 

ifc«-*-*K3£«-5***tfi U RKJS«-5"tt* c K»X-t?a 
(0) J: d«fe^7 KO«$*IMftttKPilE - *'4 

Eiir'-^^ff^B#^*5 vl "^l±> ±Elt<Pjt 

J:E^?^ff«:tt»R8L"C, 5fcf4 * * t*^ ? K 
©S4f^o*Il*ti*tsiffeS?St^ R« 

-fk^iifc^KWtt^fe***^* v tier 4 *9 tnm 

««E»ff^*Ho 



2 

^ *?®t:7fc^5^ > Ki:<0«S£«ri3;i5tr;toESf*U 5£ 

gKJ: 1)1^*1- «Bn«r fit it* 4WRki-**»* 
HMMBitH&itCo 
[■Mtfl 6 ] 3 L < l±«*« 5 Ov^-f it*. 1 £ 

k*v»t, Mft3ftfc**wra*&***;^* k** 

mVA±.<Df> y yi^-fk h 7 fr7 4 

io ft 4@tt* * i 4: i" ****** 

EtS«&3£e« 

[0 0 0 1] 

EliS 1 36*5*^ y K 4: OS § J: o T£ C Z>W*£ 

j: ft * Hifc-r * ats k -r * 0 

[0 0 0 2] 

20 [«*©#*] fc^WfHBflW&frfTd*^**** 

•3 fr&tEtt L tE»«#±»:J»jai 

W« 1 5 ? a >g8KWft»*1t«-7-^ *E»ff 
4t*^fib4o i<o^a«>, «ittf T^J »1 4^ 
g4f (1 9 8 5^8fl) ic|i«o^Ba£^: Itftr 
j 7s ? \z£tfZ>T 4 - ><D*Jy *fl?#fVj Ktfc-^h 

m^* j ^c, **oei5t-*-^w roj ru 

it r 1J 3&»t> T0J ^<Ot«i:WLT, 

h) tv^3i***^i:4o ^nii, s^«-s-o«'fkjscK 
m « * ^ x. * 3t 7-v ^ ^ & « * v » -c i * ^ m m& <r> a m 

3fc^ » K * fllifti" * 3t^^ H S it * JRHS \z it-f i, If 
h^>fi<Dm.m (<£g) Ii^L<**o ±E&ftlifc^Ut 

m> f7*-* **$i)*itT4 7s f&mz&^xfismt =t 

o § ^ <0 * <0 -9- - =K@ % IcfS^-f & m^fiD 

^26«taa , t&*if-A*»3fe«-c®*f inicii) 

3 l cKft^'fk-r-5>^*^-r4 , bwr-S>t9, KiJ 

**£«<0«WW3:«<KKHLTI±, 4f P^BS 6 0- 
2 3 1 9 3 0*4!taoir*S[*»wiJV»TKW*ifCV»* 

<k£»K $mnT.tfm%>-cibz>ztfrhs —ntth\z&< 



(3) 



®M¥- 7 - 5 0 0 2 7 



3 

«v». £©fca, rM **li*W3K4r< ^^i^ ; l*KK* 
It, ^JRM<0^*tS--r*-< ^©SE** J: ? K 
3K#lttTi5#, *0®3£lttK 7}cAfi£5£ H5tL7t$ 
ItSBSrlfctfT, ±E^«»0»*t«:*oa*KJ: i)Hje 
1-436Fffi*«J: <«ffl$*iTV»*„ &gg5c0gfl 10 

mitf-i 7*9 \z ioTJf <bov>T L£ -5 - £ - 
cote, 56^ K*fi-»tl*0 : aiJBP*0l«KKJ:-3*Ct, 
3Ef-f^?tf3S7:lSl©«^^t4^ roRJfc*, 

^ e ja_hco.fc -5 K, Utr* A?<r>Tm&*m&t ltv» 

•jftttB^O^F^TK**^^^^- ffiffiB$K7fc^7 K<OfI£ 
SMKffofciUk a 

#MBB 6 0- 2 3 1 9 3 0 ilTV» A** 
h 9 •> ^±cOlf»^-*^kcO#-^<02|;K.i&* (*n* 

LT, 0flx.cr#B3BB 6 0- 2 1 4 4 6 3 KE*3 

tix^zxiiz, b 9 •> fa coit&co 

_ ^ fig Kf^fe-*- A flF-S-fflT » * iSflPHk K i o 

■ci**-*- ^^fc 
*S8 (wis t r jgi&w »-■&«?■*■ ^ i iMMfcartjWi * l 

7 0 6 1 3-f-&«***tf5»*t*o -nii, ¥4 

f&gij U ^ ;u co 2 ^ co ¥J 5e U ^ ^ T- 2 Ig-f I: $ ft , ft -Fft 

co r o j , ru of-f"/** T'-^coa-g-^t^^o* 



4 

[0 0 0 3] 

7KiO«»ttS;flMt«lilU CftfclJl?^ (0) 
4 «® ffi S # * ttlffii" * "b O T ti * v» * K flIK # 3B 
?j, 3-vJR«KJ:4«JgS**^k»KJ: «)l!!t*i-4# 

l t «a?rffi* £i*o a i&^bmg& k «k *) niE-t z m& 

Kti, %T4 ^^<05»14li5t«f §4 t <Oco, 

[0004] ^s&i^cogiftii. ±ia«*a#»c*»t*iw 

[0 0 0 5] 

[»Bt*ftt4fc*o¥lt] ±E*»l901tt*aja 
i- 4 ^ * K , Tci^^ltffiOieSiS^ IC J3 It 4 76t" ^> i7 
con-TV >^B#{c. 4f7£COKi*7N'^-> *iei5 LTtH 
it^ff^L. SIS 3 * -^yco h7>^A-t;V7-f 

t?^ (0) fc*-5.J:-5tC7t^-7 KO«SS:««WK«S5 

s*co^*jaaujnx.T, R^7'-^S4.B#icj3v»-r t 

ti:±t), Ttr'-f ^.^ hjfr^v Ki:co«# tcJ:oT§l^ 

K|£S-r& >bcoT-*-2.o **WO***flMWB»S^* 
Eli, < t <>#K*«1tt****E«ilflfC*4* 

Ktco«# *«««H:*|jEi- &¥S*R»t* f> co 



(4) 



fcflBT 7-5 0 0 2 7 



5 

y 7£*Tt-S h 5 ^^^*-t^7 'f K4 
[0 0 0 6] 

Item] itr-i A? tjb^v KHlc^i* 1 *)**-^^, 

i:K4 i), 3br<t A ? tjt^-y KHOi®#**t5 
a#t,B#HI43=U.*v» 0 IBf*^- iwici 

[0 0 0 7] 30 

$hlzmM\z®,$}-t2> 0 £43, mT«)ll*fi«I-e»±3tB8^, 

7 8 0 nm(t7>-^), Wfel'V^OHPlS:* 0. 5 
5 t U f-f ***««>«MM#1££J? 1 . 2mm 

14, 3t^2» h'2<Oft$l>\ZlSHfbtltzWL&7 8 0 nmO* 50 



6 

2f-f (18^*1*) i:?5oT, jfe-f* x 

2), C (-1) , C (0) , C (1) , C (2) t-T 
2>o fci3, 9 v ?&&.<Dmi.> 0Jx»4*4 If y (-Wf-f v 
*;WI-f-K4 •) DTIEf *Q»Sff6 <£>£ii 14, ^ 

^itfflt 7 ©«t»-(\ i£®M**ft 

C (-1) tC (1) <OM»fffi»4, it«8 8UA»S 

*u «*P*E«fl»ffloKJ6fll-f-Afc ur. a = c (i) 
-C (-1) cDli75 J tt5;tj£;ix*o COfllli, ±f£M§P 
S«« 3 *t, MlStA*'? (0) t5r£i7 

-y -/gc* 5 t LTRWLfci', ?7W3Bl±*tl 
14", #»Wl4*0#K**3£fc»<«ffli"*£fc* , *r 

[0 0 0 8] ^tc, JttS[»8*»eia*Sit*»Ji«-S-A 

i:JtLT, 5>0/ftt<Sv^rv^i:§ic 
14, 112 (a) U^1"4 -7 IcfB^tf KOBtlf^I 

**lfc»-ci»*-r*»w«4, ^->--/#3&C (1) ^^ci< 
LT, ftfflif vcO{f-f-U-^^*#*)±lf^lf 4v^ c 1" 
&:b*», MMfA>0tab4. K2t5 s , 

ICI4, 122 (C) lC/^-T4 ^ tcKiltf y 

*-immr*m&-t&\ l z\u ^-v7mc (-1) Sr^c 
f^^oilft« tSiff a t i4jEitWI<r>M#u* 



7 

{%)t%r4 (5 UvvTV : mrad)i©P 

t (21 4 IC^-f <t d IC, -4mrad^t> 

+ 4mradc73$Effll*It i > A tftfiT-V * * 

-Cl4U--*f?£:ft 7 8 0 nnu l/>X(O^Da#0. 5 "> 
itT<i <D^%m^<r>^M-y^-^mZ \Z7fi 

K£H3££-£4o S£5c'li€ Otc£ £ t LT(4, »g^<fc 

6 i-Cgfr^i--5>* 1 ^ i -5^ 0Jx.l4\ -2mrad^ 20 
5, + 2 mradiroffliiauMliL* ttfitf, H4i 

A <Dmtfe&> e J: O /h « < * 4 4 T*l •) jg-T „ 

14, «#iliJ£<0-9--<-K*.lt», KOffiiiligt 

**0>IS©B#©-tTfli*U-4 4*>-f fritted K4 

c & **, - ti k. m l r «i i mwt * «fr s * x a k 
m^x i>#§£BJ}<D*MZ9z : ) ;ti< ®ffl"BTtgr-*-2) 0 

«>, 4»iJf«^ K75*»t&-C#*SEHF*3T 

$)mf^T-v ^ffiofi icssitr & 4 < , ztiizx-o 

T##&f! "9 t O T I4 ft V> i t (4 Q h frX' 

<fc o 

[0 0 0 9] <Hltffii2> H5»4, **ifc«|-C«*i-4 *> 

njstaj i -c^l^b i <hji&* .614, k 

IfC, ^7 KIESS«SI« (H^*r) ^4 0, 

jssesfifc h 5 7 ^mmizm^mi-^o ton, ft^ 

7 me^mtl 1 0 (4 jfc'f'f ^ ^ O^- h7-^<57KV 

*ttM£*i^iA<^ ^tt«-efltjhLfc so 



7 -5 0 0 2 7 

8 

*S73[fiJO«8^ai!lS&l 1 1^4 f^^li 
*g^|6]<Oili1f#ffl>*'; 1 2lC|fl1f.$^4c * 

-ei4&v^ 0 

[ooio] <HiS^i3 > 0 6 14, ^Mfomx-mTF-f Z> 

T% [117 14, Jtf* -f^^Off* (*@*lS]*4 0 f JS^[S] 
<DM%) l,z£vXf£ik-f2>j%!km-S§-<r>WLMm*-*m : £;-t 

h 1 6 1:, 3-7iRMt-4*-9-^ K*#? 

#^iE [H 6 (a) ] $tzl±n [1216 (b) ) Cic 

J§fl0ic^i-4<OT, ^Sfflie»t*7 b 1 8, 19, 2 
0*, BMg 1*9 ^K-e— 5eWR5-fo, ffeLTRltT 
i5< i t tc4oT. HI 2 H^L^TC-r f 7, ^O^^ t:4 
"3*t**3eS*i:ra*U, ^affllEt*^? h 1 90S 

±m^mzm^jpi<o=i^m^ztox^-ti>m^t 

#®:tt4-g®'fki--& c (i) -c (-1) ©tt#, 

tt*S£iL, *a*|6lO« t U"Cfflv» & it *» 

T*S-&o ^t^, H7K^+?5&«-»0*J&S**:|!Jt*1- 
4^m«rfflv->T, H^<03fe^--> KOi®8ttjEO^WI{CO 
v^r, &Tlz®.BM1r2>o itr**? lff&%ZtLtz&. 

ji^-i6]oi®#offliE*^fi : -r-&o z\<o^mnnm\z 



(6) 



&mW- 7-5 0 0 2 7 



9 

v Kfil^tbS i o i±3fcf 4 * z <r>& h 9 y Z <o r K u 

ftxV*? 1 K2 tO<S#1f#$r> 9vf 

ff»«[*»'b**LfcKS6«*A = C (1) -C (-1) 

*U8* -C*8 4MWU *<0&%i$L<0\i.m>'b<0Y7 
f4«««L**^^ HttflMftttiSl 0TH*3HK ^Wf 

[0011] 20 

SMUtf* h m i Mff * » * * » v»#in UK ic iot 

[14] 

ED4 



10 

[12 2] #»Eo*J6m-c«*Lfc#f <r**o«* 
lei r»4i:*lf*fll*Oil![«ffiOJg»4r^i-RMiao 
[H3] #»9!OfUfiifl 1 ■C«^Lfc3fcf-f **<DjH§ 

[14] #S£930Hifcfl| 1 ■C«3PLfc*f-f *9<r>m% 

[115] $H9?dIM 2 L t jfef -f ^ ^ ««i 

[H6] *§&w<onmw3-?m7FLtzitT<( 

[0 7] *5SB<0|E;I6« 3 TW^Lfcftf 
J 9££*S£«-£«0|fe^£*l!if**S*©*JS*^-r 

[#-§•«> i&i§8] 

2-7t^^ K 

4 •••IS® 

5-*y7Vk#.1SLfc®R (**#ttBtt) 
7 "WMKStttU k * * ^SclWWW 

8-jmw 

1 l-#S*[6]<0«§^ffillS& 

1 2-"¥&frfiJO«#fll«UIM j e , J 

1 3 -»jEfl[W-»» 

1 4 SWSE«« 

1 5 ®« >*'J 

1 6-±**#» H 

1 7—-»M K**"v h 

18, 19, 2 0—*HfflEftt£? h 



10 




-10 -5 0 5 10 



(7) 7 - 5 0 0 2 7 



[HI] 




(8) 



7- 5 0 0 2 



[B2] 



[SI 3] 



<a) 9>o 



tb) e~o 



CO £<o 




0 : *S5ft 
C : *r7*«t* 



CH)<C(+1) 



CM)-C<+1> 



C(-1)>C(+1) 



( " » ) 




CM><:C(+1) 



(b) ^fi^te«f**^©^«^ 



7I8 



v 17 



*v7'-f**X:C(-1)*C0-1) 



7 - 5 0 0 2 7 



[H5] 




T 




1 



.12 



14 



13 




1 



10 



C(-2)Cf1)C(0)C(4l)C^2) 



C{-1) 



1 —ItTlW 
2— ^A-yh' 
4— JiiSE*fe 



5 — *v^flMfcl»*IB» ( g.*rt rt ESS ) 
8— tt**« 



(10) 



ftfflW- 7-5 0 0 2 7 



[17] 




10 




at ft 



X 




8 



15 




=6(5 



C(-2)(X-1)C(0)C(+1) 



C(+2) 



C(-1) 



t(+1) 



1 — *^77 
2— *A»/K' 

4 — 

5 — 'JW-fStfciS £ 

( f ^mi3S& ) 



6 

8 — tt#E3£ 



(72)hb^# mm x& 

*jC»H»#TlI*3B*-» 1 TI280#itk 



(72)^^# ME S« 



(11) 



&ffl¥- 7 -5 0 0 2 7 



(72)%iE# 

Mjz%m»^Mm*m 1 t§2soi 



